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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-4, 7-8,14-16,22-23,25-28, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ohmuro et al. (Pub. No.: US 2006/0017677 A1) in view of Maeda et 
al. (6,091,389). 

As to claims 1 ,27 Ohmuro et al. teaches a response time accelerator for driving a 
liquid crystal display (LCD) (See paragraphs 0016-0018) comprising: 

a frame memory unit that updates and stores one of previous data (See 
Fig. 9, item 53, paragraph 0085); 

a table memory unit that stores predetermined mapped panel output 
values, predetermined mapped panel characteristic values, and flag information 
corresponding to the predetermined mapped panel characteristic values (See Fig. 9, 
items 55-56, paragraph 0086); and 

an acceleration unit that reads the previous data corresponding to input 
current data and reads and decodes the predetermined mapped panel output value, 
predetermined mapped panel characteristic value, and flag information corresponding to 
the previous data and current data, performs interpolations on the decoded mapped 
panel output value and mapped panel characteristic value according to the flag 
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information, and generates liquid crystal panel data to be output to a liquid crystal panel 
(See Fig. 9, items 53-58, paragraphs 0084-0086) and previous data of a next frame (in 
the reference is equivalent to secondary frame memory) to be output to the frame 
memory unit (in the reference is equivalent to primary frame memory) (see in paragraph 
0086: "alternately stored in the primary and secondary frame memories in each frame 
period..."). 

Ohmuro et al. does not explicitly disclose flag information corresponding to the 
previous data and current data, performs interpolations on the decoded mapped panel 
output value and mapped panel characteristic value according to the flag information. 

Ohmuro et al. teaches a display status change pixel detection circuit for 
comparing data of primary frame memory with data of the secondary frame memory, 
and outputting the compensation voltage (See Fig. 9, items 53-58, paragraphs 0084- 
0086). 

Since flag information is only one of software interpretations of the response 
time accelerator (in the reference correspondent to generation of the compensation 
voltage), it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use flag information as software implementation of the generation of the 
compensation voltage to shorten the response time (See abstract in the Ohmuro et al. 
reference). 

Omura et al, does not teach wherein the acceleration unit determines a gray 
level at which to generate the liquid crystal panel data based on the flag information set 
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in a previous frame, and wherein the flag information for a next frame is set based on a 
comparison of current data and the previous data of the next frame . 

Maeda et al. teaches the flag information for a next frame is set based on a 
comparison of the current data and the previous data of a next frame is set based on a 
comparison of current data and the previous data of the next frame (fig. 9, col. 12, lines 
5-26). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention teachings of Maeda et al. into Omura et al. system in order to use flag for 
further processing (col. 12, lines 18-26 in the Maeda et al. reference). 

As to claim 14, Ohmuro et al. teaches a method for improving a response time of 
a liquid crystal display (LCD) performed in a response time accelerator (See paragraphs 
0016-0018) having a frame memory unit for updating and storing one or more frames of 
previous data (See Fig. 9, item 53, paragraph 0085), a table memory unit for storing 
predetermined mapped panel output values, predetermined mapped panel 
characteristic values, and flag information corresponding to the predetermined mapped 
panel characteristic values (See Fig. 9. items 55-56, paragraph 0086), the method 
comprising the steps of: 

receiving current data in the acceleration unit; 

reading the previous data corresponding to the current data in the 
acceleration unit; 

reading and decoding the predetermined mapped panel output value, 
predetermined mapped panel characteristic value, and flag information corresponding 
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to the previous data and current data in the acceleration unit; 

performing interpolation on the decoded predetermined mapped panel 
output value according to the flag information and generating liquid crystal panel data to 
be output to the liquid crystal panel in the acceleration unit; and 

performing interpolation on the decoded predetermined mapped panel 
characteristic value according to the flag information and generating previous data of a 
next frame to be output to the frame memory unit in the acceleration unit (See Fig. 9, 
items 53-58, paragraphs 0084-0086) and previous data of a next frame (in the reference 
is equivalent to secondary frame memory) to be output to the frame memory unit (in the 
reference is equivalent to primary frame memory) (see in paragraph 0086: "alternately 
stored in the primary and secondary frame memories in each frame period..."). 
Ohmuro et al. does not explicitly disclose flag information corresponding to the previous 
data and current data, performs interpolations on the decoded mapped panel output 
value and mapped panel characteristic value according to the flag information. 

Ohmuro et al. teaches a display status change pixel detection circuit for 
comparing data of primary frame memory with data of the secondary frame memory, 
and outputting the compensation voltage (See Fig. 9, items 53-58. paragraphs 0084- 
0086). 

Since flag information is only one of software interpretations of the response 
time accelerator (in the reference correspondent to generation of the compensation 
voltage), it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use flag information as software implementation of the generation of the 
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compensation voltage to shorten the response time (See abstract in the Ohmuro et al. 
reference). 

Omura et al. does not teach wherein the acceleration unit determines a gray 
level at which to generate the liquid crystal panel data based on the flag information set 
in a previous frame, and wherein the flag information for a next frame is set based on a 
comparison of current data and the previous data of the next frame . 

Maeda et al. teaches the flag information for a next frame is set based on a 
comparison of the current data and the previous data of a next frame is set based on a 
comparison of current data and the previous data of the next frame (fig. 9, col. 12. lines 
5-26). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention teachings of Maeda et al. into Omura et al. system in order to use flag for 
further processing (col. 12, lines 18-26 in the Maeda et al. reference). 

As to claim 2, Ohmuro et al. teaches a comparator (in the reference pixel 
detection circuit) that compares the current data with the previous data and outputs the 
liquid crystal panel data and the previous data of the next frame with the same value as 
the current data, or the current data and the previous data (See Fig. 9, item 55, 
paragraph 0085); 

a coefficient generator that generates coefficients to be used for interpolation 
based on the current data and previous data (See Fig. 9, item 56, paragraph 0085); 

a table decoder that reads and decodes the predetermined mapped panel 
output value, predetermined mapped panel characteristic value, and flag information 
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corresponding to the previous data and current data (See Fig. 9, items 55-56, 
paragraptis 0084-0086); 

a panel output interpolator that performs interpolation on the decoded 
predetermined mapped panel output value and generates the liquid crystal panel data 
(See Fig. 9, item 57, paragraphs 0082-0086); 

a frame memory output interpolator that performs interpolation on the 
decoded predetennined panel characteristic value and generates the previous data of 
the next frame (See Fig. 9, items 55-57, paragraphs 0082-0086); 

a panel output selector that selectively receives the output of the 
comparator or the output of the panel output interpolator and outputs the liquid crystal 
panel data (See Fig. 19, item 208, paragraph 01 17); and 

a frame memory output selector that selectively receives the output of the 
comparator or output of the frame memory output interpolator and outputs the previous 
data of the next frame (See Fig. 19, item 208, paragraph 0117). 

As to claims 3-4,7-8,15-16,25 Ohmuro et al. does not explicitly disclose flag 
information corresponding to the previous data and current data, performs interpolations 
on the decoded mapped panel output value and mapped panel characteristic value 
according to the flag information. 

Ohmuro et al. teaches a display status change pixel detection circuit for 
comparing data of primary frame memory with data of the secondary frame memory, 
and outputting the compensation voltage (See Fig. 9, items 53-58, paragraphs 0084- 
0086). 
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Since flag information is only one of software interpretations of the response 
time accelerator (in the reference correspondent to generation of the compensation 
voltage), it would have been obvious to one of ordinary sl<ill in the art at the time of the 
invention to use flag information as software implementation of the generation of the 
compensation voltage to shorten the response time (See abstract in the Ohmuro et al. 
reference). 

As to claims 22,26,28 Maeda et al. teaches determination based on the flag 
information set in the previous frame whether or not to generate the liquid crystal panel 

data at a maximum level or a minimum level (fig. 9, col. 12, lines 5-26). 

2. Claim 9-12, 18-20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohmura et al. as applied to claims 1,14 above, and further in view of Younis et al. (US 
Patent No. 6.292,122 B1). 

Ohmuro does not teach the predetermined mapped panel output values and the 
predetermined mapped panel characteristic values correspond one-to-one to gray level 
values determined by MSB bits of the current data and previous data. 

Younis et al. teaches the predetermined mapped panel output values and the 
predetermined mapped panel characteristic values correspond one-to-one to gray level 
values detennined by MSB bits of the current data and previous data (See Fig. 6, items 
MSB,616, col. 10, Lines 21-35). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate teachings of Younis et al. into Ohmuro et al. system in order to 
provide the faster response time (See Col. 2, Lines 7-9 in the Younis et al. reference). 



Allowable Subject Matter 

3. Claims 5-6,13,17,21,24,29 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Relative to claims 5-6, 17 the major difference between the teaching of the prior 
art of record (Ohmuro et al. and Maeda et al.) and the instant invention is that the 
interpolation is performed using the following equation: 
l=Pn-1 (DB-I :DB-n) 
m=Pn(DB-1 :DB-n) 
r=Pn-1IDB-(n+1):0) 
s=Pn(DB-(n+1):0) 

A=rrPn.m) {2(DB-n).r) +Tp(l+1.m)*rl>(DB-n) 

C=(TP(l.m+1) (2(DB-n) -r) +TP (l+1.mrr)>(DB-N) 
PZ=(A* (2(DB-n)-s) +C*s)>rDB-n) 

where Pn. Pn-I . and TP denote the current data, previous data, and a mapped panel 
output value or a mapped panel characteristic value, respectively, and DB. n. and PZ 
are the number of data bits, the number of bits after truncation, and an output value, 
respectivelv. 
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Relative to claims 13,21 the major difference between the teaching of the prior 
art of record (Ohmuro et al. and Maeda et al.) and the instant invention is that the 
comparison is performed using the following equation: 
KPn - 1) - (PN)I <= THV -> PO = Pn.pPn = Pn 

where Pn-I. Pn. and THV denote the previous data, the current data, and a 
predetermined threshold value, respectively, and PQ and pPn are the liquid crystal 
panel data and previous data of the next frame. 

Relative to claims 24,29 the major difference between the teaching of the prior 
art of record (Ohmuro et al. and Maeda et al.) and the instant invention is that the 
acceleration unit generates the liguid crystal panel data which is the same as the 
current data and generates the previous data of the next frame which is the same as the 
current data, if the difference between the previous data and the current data is within a 
predetermined range. 

Response to Arguments 

4. Applicant's arguments with respect to claims 1-4.7-12,14-16,18-20 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Any inquiry concerning this communication or earlier communications from the 
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7683. The examiner can normally be reached on 8 a.m. to 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe can be reached on 571-272-7691. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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